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In the isolated, blood-perfused canine atrium preparations, ethanol injected into the cannulated
sinus node artery consistently produced dose-dependently negative inotropic effects at a dose
range of 0.03 to 1 mmol and negative chronotropic effects starting from 0.1 mmol. Ethanol-induced
negative inotropic and chronotropic responses were not blocked by an adequate dose of atropine.
In addition, different patterns of inotropic actions in the electrically paced preparations were
produced when ethanol or verapamil was injected into the sinus node artery. As regards chrono-
fropism, a larger amount of ethanol occasionally caused a slight and transient positive chronotropic
response, which was not inhibited by B-adrenoceptor blockade. When acetaldehyde was given
into the sinus node artery, positive inctropic and chronotropic effects were dose-relatedly produced
from 0.1 to 30 pmol. Acetaldehyde-induced positive inotropic and chronotropic effects were
inhibited by treatment with proparanolol. However, these positive effects were not suppressed
by either imipramine or tetrodotoxin, although imipramine inhibited tyramine-induced actions
and tetrodotoxin blocked acetylcholine-induced positive chronotropic and inotropic effects in
atropine-treated preparations.

From these results, it is suggested that ethanol has direct depressant properties on cardiac
contractile force, differing from that of verapamil, and on pacemaker activities, and that acetalde-
hyde has stimulating properties through adrenergic f-receptors but neither through tyramine-like
action nor nerve excitation.
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Negative inotropic and chronotropic responses to increasing

doses of ethanol (ETOH) when injected into the sinus node artery
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Fig. 2. Dose-response curves for ethanol in
the isolated dog atrium preparations. Con-
trol sinus rate is 96 £ 8 beats/min (mean
+SEM) in 6 atrium preparations. Vertical
lines represent standard errors of mean
and the figures in brackets refer to the
number of observations.
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Fig. 3. Effect of 100 g of atropine on action of 0.3 mmol of
ethanol (ETOH) and 3 pg of acetylcholine (ACh) in an isolated
canine atrium.
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Fig. 4. Effects of ethanol or I-verapamil on the frequency-force
response pattern of an isometrically contracting dog atrial muscle,

stimulated at 2.0 to 4.0 Hz.
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Fig. 8. Effect of 1 pg of propranolol on action of 0.1 ug of nor-
epinephrine (NE) and 1 mmol of ethanol (ETOH) in an isolated
atrium.
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Fig. 7. Positive inotropic and chronotropic responses to increasing doses of acetaldehyde
(AA) when injected into the sinus node artery of an isolated, blood-perfused atrium
preparation of the dog.
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Fig. 8. Dose-response curves for acetalde-
hyde in the isolated, blood-perfused canine
atrium preparations. Control sinus rate is
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99 + 7 beats/min (mean+SEM) in 6 pre-
parations. Vertical lines represent stand-
ard errors of mean and the figures in
brackets refer to the number of observa-

tions.
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Fig. 3. Effect of 1 pg of propranolol on actions of 3 gmol of acetaldehyde (AA) and 0.03 pg
of norepinephrine (NE) in an isolated atrium,
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Fig. 10. Effect of 300 pg of imipramine on actions of 10 nmol of tyramine (TA), 3 gmol of
acetaldehyde (AA) and 0.03 pg of norepinephrine (NE) in an isolated atrium.
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Table ] Effect of atropine on ethanol- and acetylcholine-induced negative inotropic and

chronotropic responses

Atropine treatment (100 pg)
Before After

Do ic 1 No of —

8¢ ol Lompounds Expts Maximum Maximum Maximum Maximum

decrease of decrease of decrease of decrease of

tension sinus rate tension sinus rate
) G %) o (/) o - (A%*)ﬁ_ o
Etanol 0. 3 mmol 4 34+ 6 2+ 0 29 + 6D 3+ 1D
Ethanol 1 mmol 5 76 £ 10 17 £ 10 71 £ 110 12 £ 40
Acetylcholine 1 pg 4 81 £ 20 69 + 23 6 £ 62 1+ 12
Acetylcholine 3pug 5 80 + 6 73 + 16 15 £ 103 0

The results are expressed as means with standard errors of 4 or 5 experiments.

rate is 103+4 beats/min in 5 preparations.

(1) 2220.05, (2) p<0.05 (3) p<0.01, (4) p<70.005.

Control sinus
Comparisons with control values (paired t-test) :

Table | Eifect of propranolol on acetaldehyde~ and norepinephrine-induced positive

inotropic and chronotropic responses

Propranolol treatment (1 pg)
Before After
D fC s No of ) e
ose ol Lompounds Expts Maximum Maximum Maximum Maximum
increase of increase of increase of increase of
tension sinus rate tension sinus rate
(%) %) HOIERRS)
Acetaldehyde 3 pmol 6 75+ 16 13+ 3 11 £ 50 3+ 1D
Acetaldehyde 10 #mol 3 167 + 82 35 + 12 19 + 102 6 £ 4@
Norepinephrine  0.03 pg 4 131 + 42 18 & 4 25 £ 10¢1) 4 £ 2(2)
Norepinephrine 0.1 pg 4 345 £+ 105 26 + 6 32 + 210 7 £ 51

The results are expressed as means with standard errors of 3 to 6 experiments.

rate is 9347 beats/min in 6 preparations.
(1) p<00.05, (2) p<0.01.
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Control sinus

Comparisons with control values (paired I-test) :
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Table J] Effect of imipramine on acetaldehyde-, norepinephrine- and tyramine-induced
positive inotropic and chronotropic responses

Imipramine treatment (300 zg)
Before After
Dose of C | No of

se ob Lompounds Expts Maximum Maximum Maximum Maximum
increase of increase of increase of increase of

tension sinus rate tension sinus rate

e %) AERERY))

Acetaldehyde 3 pmol 5 48 + 14 13 + 4 119 £ 29¢(1) 30 £ 9D
Acetaldehyde 10 pmot. 4 151 + 34 24 £ 1 558 + 138¢(1) 67 £ 8
Norepinephrine 0.01 pg 4 63 + 28 8+ 2 176 £ 46(1) 21 + 51
Norepinephrine  0.03 pug 6 94 £ 36 4 +£6 204 + 36(2) 32 L 61
Tyramine 10 nmol 6 100 £ 21 16 + 3 63 £ 20€1) 8 + 3(1)

The results are expressed as means with standard errors of 4 to 6 experiments. Control sinus
rate is 99+8 beats/min in 6 preparations. Comparisons with contral values (paired f-test):
(1) p<0.05, (2) p<{0.0L

Table I§ Effect of tetrodotoxin on acetaldehyde- and acetylcholine-induced positive in-
otropic and chronotropic responses in atropine treated preparations

Tetrodotoxin treatment (3 ug)
Before After
Dose of C 1 No of
0se of Lompounds Expts Maximum Maximum Maximum Maximum
increase of increase of increase of increase of
tension sinus rate tension sinus rate
%) &% % %)
Acetaldehyde 3 pmol 5 4 + 5 8 + 3 50 & 4(1D) 11 £ 5¢1
Acetaldehyde 10 pmol 5 124 + 32 33+ 8 115 + 21(8) 29 & 541
Acetylcholine 100 pg 5 74 £ 21 22 £ 5 5 + 32 1+ 1«2
Acetylcholine 300 pg 5 177 £ 56 60 + 8 5 £ 52 0 @

The results are expressed as means with standard errors of 5 experiments. Control sinus rate
is 9746 beats/min in 5 preparations. Comparisons with control values (paired I-test) : (1) p>
0.05, (2) p<0.06, (3) p<0.005

ey AERICLD L OTH B LT\ 5, T M BT 5, LAt T ethanol DHfH
Swartz® BiTkE® ethanol LT X b, LR @ AfEfLL verapamil DFN LR H L D EEDL
FICIsT B caleium O EHs L O AT A & ha, Ei 64k 2 HIzie b 7 ethanol ORE
HB o LhART5, ethanol OISR EIT S b0 —BYEOBHLAEE R i, 2R A
calcium DX LT B LD LEFE L bR, ST TSHET RN X » TSR FiT i 0T, 2CEHRERY
20 frequency-force relationship ZFIH LCD A UTHRB L DTV Edbind, 2k
Sl AR h A v v AFKITH D verapamil AHEEH D rebound phenomenon & EHNIBH LD E
Vh, SRR TIY T AR D A SRRV B DR b D EFA L D,

L, ethanol VEESHEE L EHE L —BHsii-% 2 & acetaldehyde (EAMIs X FEMPOIHE T ethanol
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